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（1）在 GAMBIT 和 CATIA 环境下，分别建立二维翼型模型、三维组合翼模型和整
机模型。通过网格划分软件，对建立的模型进行网格划分，为数值求解和后处理
做准备。 





























Wing in ground effect aircraft (WIG craft) with a series of advantages such as 
high speed, high aerodynamic efficiency, great payload, economical, high fuel 
efficient and long range, occupy the flight gap of low altitude and sea-skimming, has 
a broad market prospect, large-scale is the inevitable trend if WIG craft would come 
into the practical development. As the main component to provide lift, the wing's 
aerodynamic characteristics are directly related to WIG craft flight performance. The 
combined wing layout takes into account the need both the ground effect in area 
navigation and high-altitude flight, has greatly improved the long fly ability of WIG 
craft. It has a high aerodynamic quality both in ground and non-ground effect area, 
and has strong adaptability of sea conditions and already has been applied in the new 
generation of WIG aircraft. In this paper, take an invention patent of WIG craft model 
as the background, conduct a numerical study on the wing in ground effect aircraft 
with a combined wing layout, the main work including the following four aspects:  
(1) Establishing two-dimensional airfoil model, three-dimensional combined wing 
model and the whole WIG craft model with the design software GAMBIT and CATIA. 
Use the meshing software to mesh the model, in preparation for the numerical 
solution and the post-processing. 
(2) The aerodynamic characteristics of airfoil NACA4412 were studied in detail 
which is commonly used in ground effect aircraft. Using the FLUENT software for a 
numerical simulation, and compared with available theoretical value, on the one hand 
to verify the accuracy and reliability of the calculation model; the one hand, skilled 
application of the FLUENT software, deepen the understanding about the solve 
method of the software, laying the foundation of numerical simulation for the 
subsequent three-dimensional combined wing and the whole WIG model’s 
aerodynamic performance. 
(3) Conducting a numerical simulation of a variety of different conditions combined 
wing model. Including research the flow field of combined wing which with two 
kinds schemes, the inner wing is rectangular wing or trapezoidal wing; the 
aerodynamic characteristics of combined wing in ground effect zone and 
non-ground-effect zone; the laws how the end plate height, the anhedral and the 















aerodynamic characteristics, etc.  
(4) Numerical simulating the whole WIG craft model, analysis the pressure 
distribution of WIG craft in the process of cruise, research flight altitude and angle of 
attack on the efficiency of the aerodynamic performance. Verify the feasibility if the 
WIG craft with combined wing layout can do a sea-skimming and high-altitude flight. 
The study shows that the combined wings are fit for sea-skimming and 
high-flying WIG craft. The study also provides the basis for the selection of layout 
and geometric parameters of wings for WIG craft． 
Keywords: wing in ground effect aircraft; combined wing; aerodynamic 


































N S ：Navier-Stokes 方程 
iu ：时均速度 
t ：湍动粘度 




kG ：平均速度梯度引起的湍动能 k 的产生项 
1C  、 2C  、 3C  ：经验常数 















 ：与 ε 对应的 Prandtl 数 
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